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@ IMethod and apparatus for achieving hemostasis along a staple line. 

(57) A method and apparatus to achieve hemos- 
tasis along a staple line by utilizing a pledget 
material positioned adjacent at least one sur- 
face of tissue. A line of staples extends through 
the tissue and the pledget material. The pledget 
material substantially uniformly distributes 
pressure along the staple line and thereby 
causes substantial hemostasis along the tissue 
cut. The pledget material may also absorb blood 
that may escape firom a partially open blood 
vessel. 



CO 

co 
in 



Ul 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



1 



EP0 577 373 A2 



2 



Field of Invention 

The present invention is generally directed to a 
method and an apparatus for achieving hemostasis 
along a tissue cut having open blood vessels that util- 
izes a line of surgical staples. More specifically, the 
invention relates to a method and an apparatus for 
achieving hemostasis during the resection and anas- 
tomoses of the walls of two adjacent body organ sec- 
tions by utilizing a pair of spaced apart parallel lines 
of surgical staples. 

Baclcground of the Invention 

During certain surgical procedures It Is neces- 
sary to cut organ tissue and apply one or more rows 
of surgical staples along the tissue cut to close the 
open blood vessels. Surgeons have used linear cutter 
stapling devices to suture body organs and tissues 
such as lung, esophagus, stomach, duodenum and 
other body organs in the intestinal tract. Such devices 
apply a plurality of laterally spaced rows of staples on 
opposite sides of a tissue cut. 

Example of such surgical staplers are disclosed 
in U.S. Patent Nos. 4,633.861 and 4.892,244, the dis- 
closures of which are incorporated herein by this ref- 
erence. The surgical stapler includes a pair of coop- 
erating elongate jaw members. One of the jaw mem- 
bers includes a staple cartridge with at least two lat- 
erally spaced rows of staples and the other jaw mem- 
ber includes an anvil with staple closing depressions 
in alignment with the rows of staples in the cartridge. 
A pusher block is directed longitudinally along the 
jaws to sequentially eject staples from the cartridges 
in a manner that closes the staples against the anvil 
to form laterally spaced lines of staples through tissue 
that is gripped between the jaws. A knife is associated 
with the pusher block so as to move forward along the 
jaws to cut the tissue along the line between the pre- 
vtously formed staple rows. 

It is necessary to dose all of the open blood ves- 
sels along the cut line between the staple rows 
formed by a linear cutter or similar type surgical de- 
vice. Prior efforts have been directed to modifying the 
staple design and staple pattern to Increase the level 
of hemostasis along the cut line. The present inven- 
tion Is specifically directed to a unique method and 
apparatus for achieving a higher level of hemostasis 
than has heretofore been possible with existing sta- 
pling techniques and stapling devices. 

Summary of the Invention 

The present invention provides a method and ap- 
paratus to achieve hemostasis along a staple line by 
utilizing a pledget material positbned adjacent at 
least one surface of the tissue. The line of staples is 
formed so as to extend through the tissue and the ab- 



sorbable pledget material. The pledget material is se- 
lected so as to substantially uniformly distribute pres- 
sure along the staple tine and thereby cause substan- 
tiat hemostasis along the tissue cut. The pledget ma- 

5 terial is also preferably selected to absorb any blood 
that may escape from a partially open blood vessel. 

It has been determined that hemostasis is further 
enhanced by providing a pledget material adjacent 
both surfaces of the tissue being joined and extend- 

10 ing the staples therethrough. 

In accordance with an exemplary application of 
the invention, a surgical stapling device is provided 
for cutting and adjoining together the adjacent walls 
of two organ sections that achieves hemostasis along 

15 the staple line. The stapling device includes a means 
for clamping the adjacent walls of the organ sections 
together with an absorbable pledget material posi- 
tioned adjacent the surface of at least one of the or- 
gan section walls. A stapling means forms at least one 

20 pair of spaced apart parallel lines of surgical staples 
extending through the walls of the organ sections and 
the absorbable pledget material so as to substantially 
uniformly distribute pressure along the lines of the 
staples. A blade means cuts the walls of the organ 

25 sections and the pledget material between the line of 
surgical staples so in a manner that closes the open 
blood vessels and cause substantial hemostasis 
along the cut in the walls of the organ sections. The 
stapling device preferably positions an absorbable 

30 pledget material adjacent each of the outer surfaces 
of the organ section walls. 

It is contemplated that the principles of the pres- 
ent invention may be utilized in conjunction with other 
types of surgical staplers or cutters such as linear or 

35 circular staplers, linear cutters and intraluminal sta- 
plers. 

Brief Description of the Drawings 

40 FIG. 1 is an exploded view in perspective of a sur- 
gical stapler device Incorporating the hemostasis 
achieving features of the present invention; 
FIG. 2 Is a side elevational view of the stapler de- 
vice shown in FIG. 1 with its jaws in a clamping 

45 position; 

FIG. 3 is a perspective view of a staple cartridge 
that includes a pledget material in accordance 
with the invention; 

FIG. 4 is a sectional view taken through the jaws 
so of the surgical stapler showing a staple being 
formed through adjacent tissue sections and 
pledget material positioned adjacent the outer 
surface of each of the tissue sections; 
FIG. 5 is a longitudinal sectional view showing ad- 
55 jacent tissue sections joined together by staples 
and pledget material in accordance with the in- 
vention; 

FIG. 6 is a transverse sectional view showing ad- 
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jacent organ segments joined together by staples 
and pledget material In accordance with the in- 
vention (shown upside down; 
FIG. 7 is a perspective view of an anvil tip that in> 
dudes a pledget material In accordance with the 
invention; 

FIG. 8 is a top plan view of the anvil tip shown in 
FIG. 7; 

FIG. 9 is a side elevational view of the anvil tip 
shown In FIG. 7; 

FIG. 10 is a bottom plan view of the anvil tip 
shown in FIG. 7; and 

FIG. 11 is an end view of the anvil tip taken along 
line 11-11 in FIG. 9. 

Detailed Description of Preferred Embodiment 

Referring to FIG. 1, there is shown a typical sur- 
gical stapler 1 0 generally of the type disclosed in U.S. 
Patent Nos. 4,633.861 and 4,892,244, the disclosure 
of which patents are incorporated herein by reference 
for a more complete discussion of certain structure 
details of the device. Surgical stapler 10 includes an 
upper jaw 20, a firing means 30, a lower jaw 40 and 
a staple cartridge 50 that Is received within the lower 
jaw 40. 

The firing means 30 Includes a pusher block and 
firing wedge assembly 32 and a knife 34 located 
therebetween. The firing wedges are directed 
through longitudinal slots located in staple cartridge 
50. Cartridge 50 is releasably received within a lower 
jaw channel 44. A firing knob 42 activates the firing 
means 30 to move the firing wedges 32 through the 
staple cartridge 50. As the firing wedges 32 pass 
longitudinally through the cartridge they contact sta- 
ple drivers (not shown), which in turn eject the staples 
through openings 53 In the staple cartridge 50. 

Upper jaw 20 is pivotally connected to lower jaw 
40 through a latch pin 34 that is received in a slot 36 
associated with a latch member 38 to latch the jaw 
members together at an intermediate position along 
the length thereof. Movement of latch member 38 be- 
tween its latched position, as shown in FIG. 2, and its 
unlatched position, as shown in FIG. 1, causes the 
jaws 20 and 40 to move toward and away from each 
other. 

Referring to FIGS. 1 and 3, there Is shown a pre- 
ferred embodiment of a disposable staple cartridge 
50 containing a plurality of surgical staples 51 , of the 
type generally disclosed in U.S. Patent Nos. 
4,633,861 and 4.892,244. Cartridge 50 is preferably 
provided with two pairs of spaced apart parallel lines 
of staples. Cartridge 50 includes a strip of pledget ma- 
terial 52 releasably attached thereto in covering rela- 
tionship with the openings 53 through which the sta- 
ples are ejected. The pledget material strip 52 may be 
releasably secured to staple cartridge 50 by a variety 
of means that permit the pledget material strip to re- 



main behind with the staples after the stapler has 
been removed from the staple site. In accordance 
with preferred embodiments of the invention, the strip 
of pledget material is secured to the longitudinal 
5 edges of the staple cartridge 50 by a plurality of 
spaced apart ultrasonic welds or spaced apart adhe- 
sive bonds. 

Referring to FIGS. 1 and 7-10, the front portion 
of upper jaw 20 includes an anvil sectbn 60 that in- 
fo eludes longitudinal rows of uniformly spaced staple- 
forming pockets 63. Adisposable anvil tip 62 is releas- 
ably mounted at the front end of anvil sectbn 60 and 
is received rearwardly thereinto. Anvfl tip 62 includes 
a leading tapered portion 64 to facilitate the insertion 

IS of the jaw member into hollow, tubular body organs or 
small openings in tissue sections. Anvil tip 62 includes 
a pair of spaced apart elongated inner side walls 66 
that extend into anvil section 60 and a pair of spaced 
apart elongated outer side walls 68 that extend along- 

20 side anvil sectton 60. A pledget material strip 52 may 
be releasably secured to anvil tip 62 by a variety of 
means that permit the pledget material strip to remain 
behind with the staples after the stapler has been re- 
moved from the staple site. In accordance with pre- 

25 ferred embodiments of the Invention, the strip of 
pledget material is secured to the bottom surface of 
the skie walls 68 by a plurality of spaced apart ultra- 
sonic welds or spaced apart adhesive bonds. 

In accordance with preferred embodiments of the 

30 invention, pledget material strips 52 are preferably 
made from an absorbent material that is absorbable, 
within the body. The material must flirt her have prop- 
erties that uniformly distribute pressure along the sta- 
ple line to cause substantial hemostasis along the tis- 

35 sue cut. The pledget material also provides a media 
for the staples to hold on to in the case of thin or dis- 
eased tissue. The material also absort>s impact and 
reduced trauma. Also, in accordance with a preferred 
embodiment of the invention the pledget material is a 

40 sterile, absorbable, tightiy woven fabric prepared by 
the controlled oxidation of regenerated cellulose fib- 
ers. An example of such material is SURGICEL NU- 
KNIT® manufactured by Johnson & Johnson of New 
Brunswick, New Jersey. Alternative materials may in- 

45 dude INSTAT® and INTERCEED®, both of which are 
also manufactured by Johnson & Johnson, and VI- 
CRYL FELT®, manufactured by Ethlcon In Germany. 

The method for achieving hemostasis along a tis- 
sue cut having open blood vessels in accordance with 

so the invention will now be discussed along with a dis- 
cussion of the operation of stapling device 1 0. The tis- 
sue or walls of organ sections to be stapled and cut 
are positioned and clamped between upper jaw 20 
and lower jaw 40 and latch 38 is in Its latched position 

55 as shown in FIG. 2. At least one, and preferably both, 
the cartridge 50 and the anvil tip 62 are provided with 
a strip of pledget material 52 as discussed above. For 
example, as shown in FIG. 4, tissue segmente 70 and 
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72 are shown positioned and clamped between jaws 
20 and 40. 

After the tissue segments are damped between 
the jaw members, stapler 10 is fired by advancing fir- 
ing knob 42 to activate the pusher block and knife 5 
blade assembly 30. The firing wedges 32 advance 
distally through the staple cartridge 50 into engage- 
ment with staple drivers to sequentially drive staples 
51 through the openings 53 In two pairs of spaced 
apart parallel lines of staples. The staples 51 contact io 
a corresponding staple forming pocket associated 
with anvil section 60 to form generally a B-shaped 
configuration or a flat configuration staple. Referring 
to FIG. 4, the formed staples extend through the tis- 
sue sections 70 and 72 and the strips of pledget ma- is 
terial 52. At the same time, knife blade 34 is distally 
advanced through a longitudinal slot formed in anvil 
section 60 and staple cartridge 50 to cut the tissue 
sections gripped between the jaw sections between 
t he two pairs of spaced apart parallel lines of staples. 20 

After the firing wedges 32 are fully advanced to 
form all of the staples in cartridge 50, the pusher 
block and knife blade assembly 30 Is returned to its 
start position by retraction of firing knob 42. The latch 
member 38 may then be moved to its unlatched pos- 25 
ition, separating jaws 20 and 40, so as to permit the 
device 1 0 to be undamped and removed from the tis- 
sue sections releasing the pledget material strips 
from the anvil tip 62 and/or cartridge 50. 

As shown in FIGS. 5 and 6, staples 51 extends 30 
through the pledget material strips 52 and the tissue 
segments 70 and 72 sandwiched therebetween. The 
pledget material strips 52 uniformly distribute pres- 
sure along the line of staples and thereby cause sub- 
stantial hennostasis along the tissue cut. The pledget 35 
material strips also absorb any blood that nnay escape 
from a partially open blood vessel. The absorbable 
nature of the material from which the pledget strips 
are made allows the strips to be left In the body and 
eliminates further tissue handling that would be 40 
otherwise necessitated by removal of the strips. 

In accordance with the most preferred embodi- 
ment of the invention the pledget material Is posi- 
tioned adjacent the surfaces of the tissue sections 
that contact both the staple cartridge 50 and the anvil 45 
tip 62. However, the invention contemplates that the 
pledget material may be positioned adjacent only one 
of such surfaces, preferably the surface adjacent the 
anvil tip 62. Further, it is preferred that a pair of par- 
allel lines of staples extend through each tissue sec- 50 
tion adjacent the tissue cut 

Although disdosed above In conjunction with a 
particular surgical stapler 1 0 for exemplary purposes, 
It is contemplated that the principles of the present in- 
vention may be similarly utilized in conjunction with 55 
other types of surgical staplers and cutters. For exanr>- 



ple, a circular stapler of the type disdosed in U.S. Pa- 
tent No. 5,104,025 may be suitably modified to pro- 
vMe pledget material on the anvil section of the sta- 
pler device. A linear stapler of the type disdosed in 
copending U.S. Patent Application Serial No. 
701,259. filed on May 16, 1991* , may be suitably 
modified to provide pledget material on the staple 
cartridge and the anvH. An endoscopic linear cutter of 
the type disdosed in copending U.S. Patent Applica- 
tion Serial No. 779,436, filed October 18. 1991, may 
be suitably modified to provide pledget material on 
the anvil portion and the staple cartridge assembly. 

The method and apparatus of the invention in its 
broadest aspects is not limited to the specific details 
shown and described, and modifications may be 
made to the disclosed preferred embodiments of the 
invention without departing from the principles of the 
invention. 



Claims 

1 . Apparatus for anastomosi ng t he adjacent walls of 
two organ sections, comprising: 

means for damping the adjacent walls of 
the organ sections together with a pledget mate- 
rial positioned adjacent the surface of at least one 
of the organ section walls; 

stapling means for forming at least one 
pair of spaced apart parallel lines of surgical sta- 
ples extending through the walls of the organ 
sections and the pledget material so as to sub- 
stantially uniformly distribute pressure along the 
lines of the staples; and 

blade means for cutting the walls of the or- 
gan sections and the pledget material between 
the lines of surgical staples so as to dose open 
blood vessels and cause sut>stantial hemostasis 
along the cut in the walls of the organ sections. 

2. The apparatus as defined in daim 1 wherein said 
clamping means clamps a pledget material adja- 
cent the surface of both of the organ section 
walls. 

3. The apparatus as defined in claim 2 wherein the 
pledget material is absorisable. 

4. The apparatus as defined in claim 2 wherein the 
pledget material is a knitted febric made from re- 
generated cellulose fibers. 

5. The apparatus as defined in daim 2 wherein said 
stapling means forms two pairs of spaced apart 
lines of surgical staples extending through the 
walls of the organ sections and the pledget ma- 



*See EP-A-514185 
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terial. 

6. The apparatus as defined in claim 2 wherein said 
damping means Includes an upper jaw member 
and a tower Jaw member that are movable toward 5 
and away from each other. 

7. The apparatus as defined in claim 6 wherein said 
stapling means includes a staple cartridge con- 
taining a plurality of surgical staples attached to io 
one of said upper or lower jaw members and an 
anvil member attached to the other of said upper 

or lower jaw members. 

8. The apparatus as defined in daim 7 wherein a i5 
strip of said pledget material is releasably attach- 
ed to said staple cartridge. 

9. The apparatus as defined in daim 7 wherein a 
strip of said pledget material is releasably attach- 20 
ed to said anvil member. 
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